Blood sera, skeletal muscle, and cardiac muscle from 24 bovine carcasses condemned for eosinophilic myositis by US Department of Agriculture meat inspection veterinarians were compared with similar specimens from 35 random carcasses passed for human consumption. Fluorescence values determined by using a fluorometric immunoassay system were used to measure the specific antibodies to Sarcocystis cruzi. The values were significantly elevated in carcasses condemned for eosinophilic myositis as compared to carcasses passed for human consumption. The elevated fluorescence values appeared to be more than coincidental, suggesting that S. cruzi may be a causative agent of eosinophilic myositis. Microscopic examination of affected muscle revealed lesions typical of eosinophilic myositis. Lesions were characterized by extensive multifocal areas of myofiber hyaline degeneration, necrosis with sarcoplasmic fragmentation, mineralization of occasional myofibers, and atrophy of fibers with varied stages of fibrosis. Inflammatory cell exudates were predominantly eosinophils, with some macrophages and lymphocytes, and extravasated erythrocytes within, and adjacent to, affected myofibers. Affected muscles contained more S. cruzi than unaffected muscle from passed carcasses. However, a distinct cause and effect relationship could not be determined between the parasite and the presence of eosinophilic myositis.
Eosinophilic myositis (EM) has been described as a
The objective of this study was to determine whether subacute to chronic inflammatory process of skeletal cattle condemned for EM at slaughter had higher and cardiac muscle, characterized grossly by the pres-antibody levels to Sarcocystis cruzi antigens than ranence of multifocal, discrete, 2-mm-5-cm-diameter, domly selected animals passed without gross lesions. greenish to yellowish nodules within affected musc l e 4 -1 0 , 1 4 , 1 5 microscopic findings have included a predominantly interstitial infiltrate of eosinophils with
Materials and methods varied numbers of macrophages and lymphocytes
Specimens. Blood Department of Agriculture meat inspection veterinarians. Thirty-five blood samples and 20 specimens each of cardiac Animals with EM are found almost entirely at muscle and skeletal muscle were collected from carcasses slaughter, and it is a frequent cause of condemnation passed for human consumption. or reduced carcass value due to trimming of affected portions. 1, [5] [6] [7] [8] [9] [10] 14, 15 however, animals with clinical disease and sudden death have been reported. 5, 6, 8, 10 The exact cause of EM has never been demonstrated; however, various agents such as Trichinella spiralis, Sarcocystis sp., undetermined parasites, Mycoplasma gallisepticum, and unknown causes have been implic a t e d 1 , 2 , 4 -1 0 , 1 3 -l 5 A recent report described the presence of dead degenerate Sarcocystis sp, within muscle affected with EM, and proposed this organism as the causative agent because of the inflammatory reaction and necrosis of muscle fibers. 8 Histopathologic examination. A minimum of 3 specimens of muscle from each carcass were fixed in 10% neutral formalin, trimmed, paraffin-embedded, sectioned at 6 μm, and stained with hematoxylin and eosin (HE). The slides were examined by light microscopy for sarcocysts and lesions of EM.
Immunofluorescent assay. Sera were tested for antibodies to S. cruzi using an indirect immunofluorescence assay. Antigen was prepared from Sarcocystis bradyzoites isolated from bovine heart muscle. The bradyzoites were homogenized with a tissue homogenizer, freeze-thawed 3 times, and sonicated for 3 min prior to use. 12 Antigen was adsorbed to cellulose nitrate disks and allowed to air dry. Two-fold dilutions of the antigen were tested against positive control serum to find the optimum working concentration. The disks with adsorbed antigen were transferred through serum (30 min), a wash buffer (5 min), fluorescein isothiocyanate (FITC)-conjugated rabbit anti-bovine (20 min), and a final wash (5 min). Sera were tested in 1.0-ml volumes at a 1:100 dilution in phosphate-buffered saline at pH 7.3 and containing 0.15% polyoxyethylene sorbitan 53 monolaurate. a Washes were done in 0.6-ml volumes and the conjugate was diluted 1:200 and used in 0.5ml volumes. The same buffer was used in all steps, and all sera were tested in duplicate.
Relative antibody binding was indicated by the amount of fluorescence produced by the bound FITC-conjugated antibovine IgG. The fluorescence from the disks was measured at a wavelength of 540 nm when excited by light of 475 nm using a special fluorometer designed for the purpose. b Antibody levels for test sera were compared to those for standardized control sera from infected and noninfected cattle. The fluorescence values for the control sera were expressed as fluorescence values and not titers. These values were extrapolated from a regression curve based on log-log conversions of the fluorescence measured in the test and the known standard values for the controls (positive, 113; negative, 26). The standard fluorescence values for each serum sample were then extrapolated from the curve using the fluorescence measured in the test.
A 2-tailed Student's t-test with unequal variances was per- formed on the fluorescence values of the sera from condemned (EM) and control (passed) carcasses.
Results
Light microscopy. Histopathologic examination of cardiac muscle and skeletal muscle from condemned carcasses confirmed the presence of typical lesions for EM. The lesions were extensive multifocal areas of myofiber degeneration and necrosis with sarcoplasmic fragmentation, mineralization of occasional necrotic myofibers, and atrophy with early stages of fibrosis. Inflammatory cell exudates were composed predominantly of eosinophils, with fewer macrophages and lymphocytes, and extravasated erythrocytes between normal myofibers and within the necrotic areas. Occasional sections had intense multifocal granulomatous inflammation without eosinophilic exudates within or adjacent to necrotic areas (Figs. 1, 2) .
Most sections contained occasional sarcocysts within unaffected myofibers at the periphery and within the lesions. However, no recognizable evidence of sarcocystic degeneration, rupture, or association of sarcocysts with myofiber degeneration, necrosis, and inflammation was found. Occasional sections, with typical lesions for EM, were devoid of sarcocysts.
Histologic evaluation of control specimens did not reveal any significant lesions or sarcocysts, except 1 specimen that had 2 sarcocysts within individual myofibers.
Immunological findings. The fluorescence values for sera from condemned and passed carcasses are summarized in Table 1 . The data show that the differences in mean fluorescence values were significantly higher 
Discussion
The IgG fluorescence values for S. cruzi were significantly higher (P ≤ 0.05) in animals exhibiting EM. The presence of elevated antibody levels in affected animals seemed to be more than coincidental. It is not clear from this study what role IgG plays in the pathogenesis of EM, if any. The tissue response may be due to other immunologic or inflammatory factors at the cellular level in response to the parasite. In any event, the data suggest a pertinent role for these organisms in the EM syndrome.
The histopathologic findings substantiated the gross diagnosis. The lesions described were considered typical for EM and correlated well with previous pathologic descriptions. 1, [4] [5] [6] [7] [8] [9] [10] 13 The association of sarcocysts with lesions of EM did not seem important, as sarcocysts were seldom seen in areas of necrosis and inflammation. Intact sarcocysts within unaffected myofibers at the periphery and within the inflammatory areas, and typical lesions of EM with a complete absence of sarcocysts were observed. 4, 8, 10, 13 The failure to recognize sarcocysts within the lesions may be because of the intensity of the necrosis and associated inflammation. Another reason for not recognizing the organism is that the number of sections examined was inadequate; serial sectioning has been recommended to exclude the possibility of missing sarcocysts within myofibers. 4, 8 The causal relationship of sarcocysts in EM is controversial. Most previous reports discount sarcocysts as a causative agent due to the widespread prevalence of the organism in normal musculature. Previous reports have indicated a 75-98% incidence in normal muscle. 3,1l A distinct cause and effect relationship could not be determined from histopathologic examination of muscle specimens. [5] [6] [7] 10 Further studies are needed to define the role of antibody in EM and the mechanism(s) inducing the characteristic lesion.
